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(54) PRODUCTION OF MICROCHEMICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To bond members 
having a recessed part on the surface and another 
member to form an integrated body which are 
completely contacted with each other, without a 
minute space being closed by an adhesive in the 
production of a microchemical device, in which a 
space to be a passage and others is formed, by 
bonding/integrating the members. 
SOLUTION: A surface in which the recessed part of a 
member 1 is formed is contacted with a member 2 
through a composition containing an energy ray 
curable compound. After a part excluding the 
recessed part formed in the member 1 is irradiated 
with energy rays to cure the composition, and the 
uncured composition in a space formed between the recessed part of the member 1 and 
the member 2 is removed. 
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1. This document has been translated by computer . So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]A chemical device minute in this invention, i.e., a channel minute in a 
member, . The structure of a coil, a reaction vessel, an electrophoresis column, a 
chromatographic column, a membrane-separation mechanism, etc. was formed. The 
minute reaction devices chemicals, biochemistry, for physical chemistry, etc. (micro 
reactor), An accumulated type DNA analysis device, a minute electrophoresis device, a 
minute chromatography device, The adhesion unification of the member which has a 
crevice of a groove and other shape on the surface, and other members is carried out in 
more detail using energy-line hardening resin about the manufacturing method of 
microprobe analysis devices, such as a minute membrane-separation device and a minute 
concentration device. 

Therefore, it is related with the formed manufacturing method of the minute chemical device 
which has the space of the shape of a capillary tube, and other shape. 

[0002] 

[Description of the Prior Art]A crevice is formed in substrates, such as silicon, quartz, glass, 
and polymer, with an etching method etc., The microchemical device used as a liquid 
passage or the gel channel for separation is known. It will aim at antiflashing of the fluid 
under operation, transportation of the fluid by application of pressure, etc. in ("Analytical 
Chemistry", such as R em McCormick, the 2626th page, the 69th volume, and 1997 [ for 
example, ]), Using it, sticking covering of a glass plate etc. on the surface by a screw stop 
etc. is known. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, it is quite difficult to stick between a 
substrate and coverings thoroughly, and disclosure of the fluid of a between [ a substrate 
and coverings ] tended to arise from the channel. 

[0004]Adhesives tended to enter the space which will be formed with the crevice formed in 
http://ww4apdl.mpfc 26/05/2009 
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the substrate, and covering on the other hand if both these members are pasted up using 
adhesives, this space tended to be blockaded, and it was difficult to form minute space. 
The formation was difficult especially when space had the shape of a thin capillary tube. 
[0005]The issue which this invention tends to solve is the method of forming minute space 
between two or more members, and there is in providing the method of carrying out the 
adhesion unification of the two or more members, without blockading such minute space. 
[0006] 

[Means for Solving the Problem]A result of having examined wholeheartedly how this 
invention persons solve an aforementioned problem, An energy-line hardenability 
constituent containing an energy-line hardenability compound is used as adhesives, A 
member which has a crevice, and other members are contacted on the surface on both 
sides of an energy-line hardenability constituent, After carrying out an energy-line exposure 
at a portion except a crevice and stiffening an energy-line hardenability constituent of 
irradiation portions, by a method of it being formed by crevice and other members and 
removing an energy-line hardenability constituent which is not hardened in space. Or where 
it sandwiched an energy-line hardenability constituent and it is contacted, a member which 
has a crevice on the surface, and other members pasted up on this, After removing an 
energy-line hardenability constituent in space formed by this crevice and other members, 
without irradiating a part of portions other than this crevice with an energy line, or glaring, 
by a method of irradiating with and stiffening an energy line. It finds out that it can paste up 
without blockading minute space formed by crevice and other members, and came to 
complete this invention. 

[0007]. Namely, in order that this invention may solve an aforementioned problem, are 
characterized by comprising the following. Are a manufacturing method of a microchemical 
device and a field in which a crevice of a member (A) was formed, and a member (B) are 
contacted via a constituent (C) containing an energy-line hardenability compound, After 
irradiating with an energy line a portion except a crevice formed in a member (A) and 
stiffening a constituent (C), A manufacturing method of a microchemical device which 
consists of removing a crevice of a member (A), and a constituent (C) which is not 
hardened [ which exists all over space formed between members (B) ] (henceforth the 1st 
manufacturing method of this invention). 

(I) A member (A) which has a 1-3000-micrometer-deep crevice on the surface. 

Space formed between a crevice of a member (A), and a member (B) by pasting up other 

members (B). 

[0008]. In order that this invention may solve an aforementioned problem, are characterized 
by comprising the following. Are a manufacturing method of a microchemical device and a 
field in which a crevice of a member (A) was formed, and a member (B) are contacted via a 
constituent (C) containing an energy-line hardenability compound, A part of portion except 
a crevice formed in a member (A) is irradiated with an energy line, After removing an 
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energy-line hardenability constituent (C) which is not hardened [ which exists all over space 
which made harden a constituent (C) and was formed between a crevice of a member (A) 
and a member (B) ], A manufacturing method of a microchemical device which consists of 
making an uncured part around a crevice irradiate with and harden an energy line 
(henceforth the 2nd manufacturing method of this invention). 

(II) A member (A) which has a 1-3000-micrometer-deep crevice on the surface. 

Space formed by crevice of a member (A), and a member (B) by pasting up other members 
(B). 

[0009]. In order that this invention may solve an aforementioned problem, are characterized 
by comprising the following. After contacting a field in which it is a manufacturing method of 
a microchemical device and a crevice of a member (A) was formed, and a member (B) via 
a constituent (C) containing an energy-line hardenability compound, A manufacturing 
method of a microchemical device which consists of irradiating with an energy line and 
stiffening a constituent (C) after removing a constituent (C) of a crevice (henceforth the 2nd 
manufacturing method of this invention). 

(III) A member (A) which has a 1-3000-micrometer-deep crevice on the surface. 

Space formed by crevice of a member (A), and a member (B) by pasting up other members 
(B). 

[0010] 

[Embodiment of the lnvention]To the fluid used for the microchemical device obtained by 
this invention, the member (A) used with the manufacturing method of this invention is 
impermeableness, and has a crevice which becomes the surface with Sorama of a minute 
chemical device. Although itself may be connecting the crevice out of the end of a member 
(A), i.e., the microchemical device produced, it is not necessary to connect it out of a 
microchemical device. The depth of a crevice is 1 micrometers or more, its not less than 5 
micrometers are preferred, and it is still more preferred that it is not less than 10 
micrometers. It becomes difficult to manufacture the microchemical device which has a 
crevice shallower than this. The depth of a crevice is 3000 micrometers or less, its 500 
micrometers or less are preferred, and it is still more preferred that it is 100 micrometers or 
less. If deeper than this, the effect of this invention will decrease. 

[001 1]Although the plane shape of the crevice of a member (A) is arbitrary, it is preferred 
that the width (or diameter) of the narrowest portion is 1 micrometers or more, not less than 
5 micrometers is still more preferred, and it is still more preferred that it is not less than 1 0 
micrometers. Manufacture will become difficult if narrower than this. As for the width (or 
diameter) of the narrowest portion of a crevice, it is preferred that it is 3000 micrometers or 
less, 500 micrometers or less are preferred, and it is still more preferred that it is 100 
micrometers or less. If wider than this, the effect of this invention will decrease. When it has 
the shape of a plane shape fang furrow of a crevice, especially the effect of this invention 
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can be demonstrated. About the width of a slot, it is the same as that of the description 
about the width of the narrowest portion of a crevice, and is [ tooth depth ] the same as that 
of the description about the depth of a crevice. The sectional shape of a crevice (a slot is 
included) of a rectangle, a trapezoid, and semicircular shapes is also arbitrary. 
[001 2]A slot, a demarcation membrane, etc. with which it connected with the crevice and 
other structures, for example, an end connection with the member exterior, a reaction 
vessel, a flow-pattern-measurement part, a valve, a valve, and gel were filled up into the 
surface or the inside of a member (A) may be formed. 

[0013]lt is not necessary to limit the shape in particular of a member (A), and it can take the 
shape according to a use and purpose. For example, although it may be the molding of a 
sheet shaped (a film and a ribbon are included), tabular, the shape of a coat, and rod form, 
tube shape, in addition complicated shape, etc., It is preferred that the field which should be 
pasted up is planate shape from the field of being easy to fabricate and being easy to 
irradiate with an energy line, especially that it is [ being a sheet shaped or] tabular. A 
member (A) may be formed on a base material. The raw material of the base material in 
this case may be arbitrary, for example, may be polymer, glass, ceramics, metal, a 
semiconductor, etc. The shape of a base material may also be arbitrary, for example, they 
may be a board-shaped object, a sheet like object, a coat, a cylindrical thing, paper, cloth, a 
nonwoven fabric, a porous body, an injection molding article, etc. It is also possible to form 
two or more microchemical devices on one member (A), and it is also possible after 
manufacture to cut these and to consider it as two or more microchemical devices. 
[001 4]lf adhesion with the constituent (C) containing the energy-line hardenability 
compound used by this invention is possible for the raw material of a member (A), there will 
be no restrictions in particular, but. When the below-mentioned member (B) is a thing which 
does not make the energy line used by this invention penetrate, it is necessary to make the 
energy line used by this invention penetrate. Although polymer, glass, the crystal like 
quartz, ceramics, the semiconductor like silicon, metal, etc. are mentioned as a thing 
usable as a raw material of a member (A), for example, points, such as formability, a high 
throughput, and a low price, to especially polymer is preferred also in these. 
[0015]As polymer which can be used for a member (A), for example Polystyrene, Styrene 
system polymer like Polly alpha-methylstyrene, polystyrene / maleic acid copolymer, and 
polystyrene/acrylonitrile copolymer; PORUSURUHON, Polysulfone system polymer like 
polyether sulphone; Polymethylmethacrylate, acrylic polymer; like (meta-) polyacrylonitrile - 
polymaleimide system polymer; - bisphenol A system polycarbonate, a bisphenol F system 
- a polycarbonate and bisphenol Z system - the polycarbonate system polymer; 
polyethylene like polycarbonate. Polypropylene, polyolefin system polymer like the Polly 4- 
methylpentene- 1 ; VCM/PVC, Chlorine content polymer like a vinylidene chloride; Cellulose 
type polymer; polyurethane system polymer; polyamide system polymer; polyimide system 
polymer; Polly 2,6-dimethylphenylene oxide like cellulose acetate and methyl cellulose, the 
polyether system like a polyphenylene sulfide, or poly thioether series polymer; - polyether 
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ketone system polymer; like a polyether ether ketone - polyethylene terephthalate. 
polyester system polymer; like polyarylate - epoxy resin; - urea resin; - phenol resin etc. 
can be mentioned. Also in these, styrene system polymer from a point with a good 
adhesive property, etc., acrylic (meta) polymer, polycarbonate system polymer, polysulfone 
system polymer, and polyester system polymer are preferred. 

[0016]The polymer used for a member (A) may be a homopolymer, may be a copolymer, 
may be thermoplastic polymer, or may be thermosetting polymer. As for the polymer used 
for a member (A) from the field of productivity, it is preferred that it is the cross linked 
polymer of thermoplastic polymer or energy-line hardenability. The member (A) may 
comprise a polymer blend and a polymer alloy, and may be a layered product and other 
complexes. A member (A) may contain additives, such as a modifier, colorant, a filler, and 
reinforcement. 

[0017]As a modifier which a member (A) can be made to contain, hydrophilization agents, 
such as inorganic powder, such as hydrophobing agent (water repellent); water solubility 
polymer, such as a silicone oil and fluoride substitution hydrocarbon, a surface-active 
agent, and silica gel, are mentioned, for example. 

[0018]As colorant which a member (A) can be made to contain, arbitrary colors and paints, 
the color of fluorescence and paints, and an ultraviolet ray absorbent are mentioned. 
[0019]As reinforcement which a member (A) can be made to contain, inorganic powder, 
such as clay, organicity, and inorganic textiles are mentioned, for example. 
[0020] It is preferred that a member (A) raises an adhesive property by the surface 
treatment of the adhesion side of a member (A) or use of a primer in the case of an 
adhesive low raw material, for example, polyolefine, fluorine system polymer, a 
polyphenylene sulfide, a polyether ether ketone, etc. 

[0021 ]lt is also preferred to carry out hydrophilization of the surface of the slot on the 
member (A) in order to control adsorption on the device surface of the purpose of raising an 
adhesive property, and solutes, such as protein, in use of the microchemical device of this 
invention. Hydrophilization treatment may not be limited on the surface of a slot, but other 
portions may also be processed. 

[0022]To the fluid to be used, it is impermeableness and the field in which the slot on the 
member (A) was formed is pasted, and if formation of space is possible for the member (B) 
used by this invention in it being also at the crevice of a member (A), and a member (B), it 
is arbitrary. [ of the shape, a raw material, structure, and a surface state J About these, it is 
the same as that of the case of a member (A) except there being no necessity that the 
crevice is formed in the surface. As for the member (B), although the crevice does not need 
to be formed in the surface, structures other than a crevice or a crevice may be formed. 
The member (B) needs to make the energy line used by this invention penetrate, when a 
member (A) is a thing which does not make the energy tine used by this invention 
penetrate. 

[0023]As long as it hardens the energy-line hardenability compound used for this invention 
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and it can paste up a member (A) and a member (B), they may be arbitrary things, such as 
radical polymerization nature, anionic polymerization nature, and cationic polymerization 
nature. What [ not only ] polymerizes under the nonexistence of a polymerization initiator 
but the thing which polymerizes with an energy line only under existence of a 
polymerization initiator can be used for an energy-line hardenability compound. 
[0024]As such an energy-line hardenability compound, the thing which has a carbon-carbon 
double bond of polymerization nature is preferred, and the maleimide system compound 
hardened also under a reactant acrylic high (meta) compound and vinyl ether, and the 
absence of a photopolymerization initiator is [ inside ] preferred. It may fully harden, as an 
energy-line hardenability compound, as long as adhesion is possible, it may be a 
monofunctional monomer and/or oligomer, but in order to obtain high adhesive strength, it 
is preferred that it is the monomer and/or oligomer of a crosslinking polymerization nature 
compound, for example, many organic functions. 

[0025]As an acrylic system monomer (meta) which can be used as an energy-line 
hardenability compound, For example, diethylene GURIKORUJI (meta) acrylate, neopentyl 
glycol di(metha)acrylate, 1 ,6-hexanediol di(metha)acrylate, 2,2'-bis(4-(meth)acryloyloxy 
polyethyleneoxy phenyl)propane, 2,2 , -bis(4-(meta) acryloyl OKISHIPORI propyleneoxy 
phenyl)propane, Hydronalium KISHIJI pivalate neopentyl glycol di(metha)acrylate, 
Dicyclopentanil diacrylate, bis(AKUROKISHI ethyl)hydroxyethyl isocyanurate, 2 organic- 
functions monomer like N-methylenebis acrylamide; TORIMECHI roll pro pantry (meta) 
acrylate, Trimethylolethane tri(metha)acrylate, tris (AKUROKISHI ethyl) isocyanurate, 
caprolactone denaturation tris (AKUROKISHI ethyl) isocyanurate, ****** 3 organic-functions 
monomer; - 4 organic-functions monomer; like pentaerythritol tetra (meta-) acrylate - 6 
organic-functions monomer; like dipentaerythritol hexa (meta-) acrylate - other cross- 
linking functional groups like 2-isocyanate ethyl methacrylate. The monofunctional 
monomer etc. which it has are mentioned. 

[0026]As an energy-line hardenability compound, polymerization nature oligomer (called a 
prepolymer) can also be used, for example, the thing of 500-50000 is mentioned for weight 
average molecular weight, such - if polymerization nature oligomer is carried out - the 
acrylic ester (meta-) of an epoxy resin. The polyurethane resin etc. which have an acrylyl 
group (meta) are mentioned to the acrylic ester (meta) of polyether resin, the acrylic ester 
(meta) of a polybutadiene resin, and a molecular terminal. 

[0027]As an energy-line hardenability compound of a maleimide system, For example, 4,4'- 
methylenebis (N-phenylmaleimide), 2,3-bis(2,4,5-trimethyl 3-thienyl)maleimide, 1,2- 
bismaleimide ethane, 1,6-bismaleimide hexane, Triethylene glycol bismaleimide, N, N'-m- 
phenylenedimaleimide, m-tolylene dimaleimido, N, and N'-1 ,4-phenylenedimaleimide, N,N'- 
diphenylmethane dimaleimido, N,N'-diphenyI ether dimaleimido, N,N'-diphenylsulfone 
dimaleimido, 1,4-bis(maleimide ethyl)-1 ,4-diazo NIABI cyclo [2, 2, 2] octanedichloride, 2 
organic-functions maleimide like 4,4 , -isopropylidenediphenyl = JISHIANATO and N,N'- 
(methylenedi-p-phenylene) dimaleimido; The maleimide which has a maleimide group like 
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N-(9-acridinyl) maleimide, and a polymerization nature functional group besides maleimide 
Motomochi, **** is mentioned. The monomer of a maleimide system can carry out 
copolymerization to the compound which has polymerization nature carbon and carbon 
double bonds, such as a vinyl monomer, vinyl ether, and an acrylic system monomer. 
[0028] Although a constituent (C) contains an energy-line hardenability compound as an 
essential ingredient, comprises an independent energy-line hardenability compound and 
may be, it may be a mixture of two or more sorts of energy-line hardenability compounds. 
For example, in order to give sufficient hardness for the hardened material of an energy-line 
hardenability compound. Although it is preferred to contain the monomer and/or oligomer of 
many organic functions as for a constituent (C), it is the purposes, such as viscosity 
regulation of a constituent (C), adhesive improvement, and grant of the pliability of a 
hardened material, and it is also possible to mix a monofu notional monomer and/or 
oligomer. 

[0029]As a monofunctional (meta) acrylic system monomer which can carry out mixed use, 
to a constituent (C), For example, methyl methacrylate, alkyl (meta) acrylate, isobornyl 
(meta) acrylate, Alkoxy polyethylene-glycol (meta) acrylate, phenoxy dialkyl (meta) acrylate, 
Phenoxypolyethylene-glycol (meta) acrylate, alkyl phenoxypolyethylene-glycol (meta) 
acrylate, Nonylphenoxypolypropylene-glycol (meta) acrylate, Hydroxyalkyl (meta) acrylate, 
glycerol acrylate methacrylate, Butanediol mono- (meta) acrylate, 2-hydroxy-3- 
phenoxypropylacrylate, 2-acryloyloxyethyl 2-hydroxypropyl acrylate, ECHIRENOKI side 
denaturation phthalic acid acrylate, w-KARUGOKISHIA pro lactone monoacrylate, 2- 
acryloyloxypropyl hydrogen phthalate, 2-acryloyloxyethyl succinic acid, an acrylic acid 
dimer, 2-AKURIROISUOKISHIPURO pilus hexahydro hydrogen phthalate, fluoride 
substituted alkyl (meta) acrylate, Chlorination alkyl (meta) acrylate, sulfonic acid soda 
ethoxy (meta) acrylate, Sulfonic acid-2-methylpropane-2-acrylamide, phosphoric ester 
group content (meta) acrylate, Sulfonic ester group content (meta) acrylate, Silang group 
content (meta) acrylate, (**) (- alkyl amino group content (meta-) acrylate, the 4th class 
((**) alkyl) ammonium content (meta-) acrylate, acrylamide (N-alkyl), acrylamide (N and N- 
dialkyl), AKUROROIRUMORIHORIN, etc. are mentioned. 

[0030]As a monofunctional maleimide system monomer which can carry out mixed use, to 
a constituent (C), For example, N-methylmaleimide, N-ethyl malei mide, N-butylmaleimide, 
N-alkyl maleimide; like N-dodecylmaleimide - N-alicycle fellows maleimide; like N- 
cyclohexylmaleimide - N-benzylmaleimide; - N-phenylmaleimide. N-(alkylphenyl) 
maleimide, N-dialkoxy phenylmaleimide, N-(2-chlorophenyl) maleimide, 2,3-dichloro-N-(2,6- 
diethylphenyl) maleimide, N-(substitution or unsubstituted phenyl) maleimide like 2,3- 
dichloro-N-(2-ethyl-6-methylphenyl) maleimide; N-benzyl-2,3-dichloromaleimide, Maleimide 
which has a hydroxyl group like the maleimide; hydroxyphenyl maleimide which has 
halogen like N-(4'-fluorophenyl)-2,3-dichloromaleimide; the carboxy group like N-(4- 
carboxy-3-hydroxyphenyl) maleimide. Polycyclic aromatic maleimide like the maleimide;N- 
(1-pyrenyI) maleimide which has an amino group like maleimide; N-[3-(diethylamino) propyl] 
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maleimide which has an alkoxy group like the maleimide;N-methoxypheny maleimide which 
it has; N-. (Dimethylamino 4-methyl-3-bear RINIRU) The maleimide etc. which have the 
heterocycle like maleimide and N-(4-anilino 1-naphthyI) maleimide are mentioned. 
[0031 ]As for the value with preferred viscosity of a constituent (C), it is preferred to make 
into hypoviscosity the case where space is minuter, depending on the size of the space to 
form. For example, when forming the space of the width (or diameter) below a 10- 
micrometer order, it is preferred that they are about 1000 or less mPa-s. Therefore, it is 
preferred to mix the above-mentioned monofunctional monomer. Since it is in the tendency 
for removal of this constituent that is not hardened [ be / the viscosity of a constituent (C) / 
excessive ] to take time, it is not desirable. 

[0032]The ingredient of others, such as a photopolymerization initiator, a solvent, a 
thickener, a modifier, and colorant, can be mixed and used for a constituent (C) if needed. 
[0033]The photopolymerization initiator which can be used for a constituent (C) if needed, 
As long as it is possible to be activity and to polymerize an energy-line hardenability 
compound to the energy line used by this invention, there may not be any restriction in 
particular, for example, they may be a radical polymerization initiator, an anionic initiator, 
and a cationic initiator. As such a photopolymerization initiator, for example A p-tert- 
butyltrichloroacetophenone, The acetophenones like 2,2-diethoxyacetophenone and 2- 
hydroxy-2-methyl-1-phenylpropan-1-one; Benzophenone, 4 and 4'-bisdimethyl 
aminobenzophenone, 2-chloro thioxan ton, The ketone like 2-methylthio xanthone, 2-ethyl 
thioxan ton, and 2-isopropyl thioxan ton; Benzoin, Benzoin ether like benzoin methyl ether, 
benzoin iso-propyl ether, and benzoin isobutyl ether; Benzyl dimethyl ketal, The benzyl 
ketals like hydroxycyclohexylphenyl ketone; the azide like N-azidosulfonyl 
phenylmaleimide, etc. are mentioned. The polymerization nature photopolymerization 
initiator like a maleimide system compound can be mentioned. 

[0034] A polymerization nature photopolymerization initiator may be the monofunctional 
monomer which was illustrated as a monofunctional maleimide system monomer which can 
carry out mixed use to the constituent (C) besides polyfunctional monomer like the 
polyfunctional maleimide illustrated as an energy-line hardenability compound, for example. 

[0035]ln the case of a non-polymerizable photopolymerization initiator, the amount of [ in 
the case used of carrying out mixed use of the photopolymerization initiator at a constituent 
(C) ] has 0.005 to 20% of the weight of a preferred range, and 0.01 to 2% of the weight of 
especially its range is preferred. 

[0036]As a thickener which can carry out mixed use at a constituent (C) if needed, it is 
meltable to an energy-line hardenability compound, and an insoluble linear polymer is 
mentioned to gel, for example. 

[0037]As a modifier which can carry out mixed use if needed, a silicone oil, fluoride 
substitution hydrocarbon, etc. which function as water repellent are mentioned to a 
constituent (C), for example. 
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[0038]As colorant which can carry out mixed content if needed, arbitrary colors and paints, 
and a fluorochrome are mentioned to a constituent (C). 

[0039]The 1st manufacturing method of this invention contacts the field and member (B) in 
which the crevice of the member (A) was formed via a constituent (C), After irradiating with 
the energy line the portion except the crevice formed in the member (A) and stiffening an 
energy-line hardenability compound, While pasting up a member (A) and a member (B) by 
removing the crevice of a member (A), and the constituent (C) which is not hardened 
[ which exists all over the space formed between members (B) ], it is the method of forming 
space between two members. 

[0040]The method of contacting the field in which the crevice of the member (A) was 
formed, and a member (B) via a constituent (C) is arbitrary. For example, by placing and 
piling up a constituent (C) on the method of applying and putting a constituent (C) on a 
member (A) and/or a member (B), and a member (A) or a member (B), The method of 
extending a constituent (C) between members (A) (B), the method of piling up the sheet 
shaped member which applied the constituent (C) to both sides by **** between members 

(A) (B), etc. are employable. 

[0041 ]ln applying an energy-line hardenability compound to a member (A) and/or a member 

(B) , The arbitrary coating methods which can be applied on this member can be used. For 
example, methods, such as a spin coat method, the roller coat method, the casting method, 
a dipping method, a spray method, a method of using a bar coating machine, a method by 
a X-Y applicator, screen printing, the Toppan Printing method, and gravure, are 
employable. The spreading part is arbitrary, and although it may be the whole field where a 
member (A) and a member (B) contact or may be partial, it is preferred that it is a part 
surrounding the circumference of the capillary tube formed after adhesion. You may be 
applied to the crevice of a member (A), and fields other than the field where each member 
contacts at this time. Coating thickness is also arbitrary. When avoiding the position which 
meets the crevice of a member (A), for example when applying selectively, and applying to 
a member (B), it can carry out by a method, various print processes, etc. which use a X-Y 
applicator. 

[0042]A member (A) and a member (B) are contacted where a constituent (C) is 
sandwiched. Although the part where a constituent (C) is sandwiched may be the whole 
field where a member (A) and a member (B) contact or may be a part in this contact 
surface, it is preferred that it is a part surrounding the circumference of the capillary tube 
formed after adhesion. In contacting a member (A) and a member (B), where a constituent 

(C) is sandwiched, an energy-line hardenability compound may also enter the crevice of a 
member (A). Although the thickness of the constituent (C) sandwiched between members 
(A) (B) is arbitrary, it is preferred that it is 300 micrometers or less from the point which 
makes regularity the size of the space formed by the crevice of a member (A), and a 
member (B) after adhesion, and it is still more preferred that it is 100 micrometers or less. 
Of course, in contacting a member (A) and a member (B), where a constituent (C) is 
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sandwiched, it may be made to contact, after the 3rd member has also sandwiched the 
constituent (C) simultaneously. 

[0043]From the exterior of a member (A) and/or a member (B), the member (A) and 
member (B) which sandwiched the constituent (C) irradiate portions other than a crevice 
with an energy line, and stiffen a constituent (C). As an energy line used for hardening, it is 
possible to stiffen an energy-line hardenability compound, and a member (A) and/or a 
member (B) are penetrated. As such an energy line, although corpuscular beams, such as 
ionizing radiation; electron beams, such as beam-of-light; X-rays, such as ultraviolet rays, 
visible light, and infrared rays, and a gamma ray, an ion beam, a beta ray, and a heavy 
particle beam, are mentioned, a field to the ultraviolet rays and visible light of handling 
nature or a cure rate are preferred, and especially ultraviolet rays are preferred. 
[0044]The direction which irradiates portions other than a crevice with an energy line is 
arbitrary, for example, can take the method of carrying out photograph masking of the 
crevice and irradiating with an energy line, and the method of scanning a laser-beams 
beam etc. In the case of a photograph masking method, dividing into the exposure of partial 
multiple times is also possible. 

[0045]lt is preferred to irradiate with an energy line in hypoxia concentration atmosphere in 
order to harden thoroughly by speeding up a cure rate. As a hypoxia concentration 
atmosphere, a vacuum or a decompressed atmosphere is preferred among a nitrogen air 
current, a carbon dioxide air current, and an argon air current. 

[0046]After stiffening a constituent (C) by energy-line exposure, the crevice of a member 
(A) and the constituent (C) which is not hardened in the space formed by the member (B) 
are removed from the opening to the exterior of this space. When this space is not carrying 
out an opening out of the end of a member (A), i.e., a microchemical device, an opening 
can be formed by digging a hole in the position connected to the space of a member (A) 
and/or a member (B) etc. As for an opening, it is preferred that they are the both ends of 
space. The method of removing an unhardened constituent (C) is arbitrary, for example, it 
extrudes and it can apply washing by the solvent by ****** by suction and a fluid which 
extrudes and dissolves a constituent (C), ultrasonic cleaning, etc. The fluids which can be 
used for extrusion may be a gas, a fluid, supercritical fluid, etc. The fluid which can be used 
for extrusion may not dissolve an unhardened constituent (C). The solvent cleaning can use 
the shake under circulation of a solvent, and solvent existence, and ultrasonic irradiation. It 
is [ method / above-mentioned ] good in a line simultaneous or one by one. For example, 
suction and extrusion may be performed simultaneously and it may serve both as extrusion 
and washing by extruding with a solvent. In these, it is preferred after suction and/or 
extrusion with a gas to perform washing by a solvent. 

[0047]After removing an unhardened constituent (C), it is also preferred to irradiate with an 
energy line again and to make perfect hardening of the hard spot of a constituent (C) and 
the boundary part of a non-hard spot. 

[0048]The 2nd manufacturing method of this invention contacts the field in which the 
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crevice of the member (A) was formed, and a member (B) via the constituent (C) containing 
an energy-line hardenability compound, and irradiates with an energy line a part of portion 
except the crevice formed in the member (A), By stiffening an energy-line hardenability 
compound, and making the uncured part around a crevice irradiate with and harden an 
energy line, after removing the crevice of a member (A), and the constituent (C) which is 
not hardened [ which exists all over the space formed between members (B) ], While 
pasting up a member (A) and a member (B), it is the method of forming space between two 
members. 

[0049]Namely, the 2nd manufacturing method of this invention pastes up a member (A) and 
a member (B) selectively first, and fixes the mutual position of each member, After 
removing the crevice of a member (A), and the constituent (C) which is not hardened 
[ which exists in the space formed between members (B) ], it is the method of making the 
uncured part sandwiched between the surfaces other than the crevice of a member (A), 
and a member (B) irradiating with and hardening an energy line. 

[0050]The thin thing of the thickness of the constituent (C) sandwiched between members 
(A) (B) is preferred. By making this thickness thin enough compared with the depth of a 
crevice, it can leave the sandwiched constituent (C) and the constituent (C) which exists all 
over the space formed between the crevice of a member (A) and the member (B) can be 
removed selectively. As for the thickness of the constituent (C) sandwiched, it is preferred 
that it is 100 micrometers or less, and it is still more preferred that it is 10 micrometers or 
less. Since the constituent (C) which is not hardened [ of portions other than this space ] 
will be tends to be removed when removing the crevice of a member (A), and the 
constituent (C) which is not hardened [ which exists all over the space formed between 
members (B) ] if this thickness is thicker than this, it is not desirable. 
[0051 pasting up a member (A) and a member (B) selectively and fixing the mutual position 
of each member has the energy-line exposure to a part of portion except the crevice formed 
in the member (A). Therefore, if this purpose can be attained, an irradiated part, shape, 
area, etc. are arbitrary, for example, may be spots. 

[0052]Although the 1st manufacturing method of this invention and the same method can 
be used for the removing method of a constituent (C), For example, by optimizing washing 
time etc., it can leave the sandwiched constituent (C) and the constituent (C) which exists 
all over the space formed between the crevice of a member (A) and the member (B) can be 
removed selectively. Optimal conditions, such as washing time, can be searched for by 
easy experiment by the system to be used. 

[0053]The exposure of the energy line after removing an unhardened constituent (C) does 
not need to be an exposure of only an uncured part, and may be an exposure to the whole 
member. 

[0054]About except [ this ], it is the same as that of the case of the 1st manufacturing 
method of this invention, concerning a member (A), a member (B), a constituent (C), an 
energy line, a coating method, etc. for example. 
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[0055]Since the 2nd manufacturing method of this invention may have the low patterning 
accuracy of an energy-line exposure compared with the 1st manufacturing method of this 
invention, there is an advantage it becomes easy to manufacture. 

[0056]The 3rd manufacturing method of this invention is in the state where the field in which 
the crevice of the member (A) was formed, and the member (B) were contacted via the 
constituent (C), While pasting up a member (A) and a member (B) by removing the 
constituent (C) of a crevice, irradiating with an energy line, and stiffening a constituent (C), 
it is the method of forming space between two members. 

[0057]Namely, the 3rd manufacturing method of this invention is in the state which made it 
contact via a constituent (C) and fixed the mutual position between members by the clamp 
etc. between members (A) (B), The constituent (C) which exists in the space formed 
between the crevice of a member (A) and the member (B) is removed, and it is the method 
of making the constituent (C) which is not hardened [ which was sandwiched between the 
surfaces other than the crevice of a member (A), and a member (B) ] irradiating with and 
hardening an energy line, after that. 

[0058] About the thickness of the constituent (C) sandwiched between members (A) (B), it is 
the same as that of the case of the 2nd manufacturing method of this invention. 
[0059]lt is the same as that of the 2nd manufacturing method of this invention also about 
removal of a constituent (C). 

[0060]The exposure of the energy line after removing a constituent (C) is the same as that 
of the 1st manufacturing method of this invention except not being the exposure of only the 
portion in which a constituent (C) exists, and being the exposure to the whole member. 
[0061]About except [ this ], it is the same as that of the case of the 1st manufacturing 
method of this invention, concerning a member (A), a member (B), a constituent (C), an 
energy line, a coating method, etc. for example. 

[0062]The 3rd manufacturing method of this invention does not have the necessity for a 
patterning exposure of an energy-line exposure compared with the 1st manufacturing 
method of this invention, and since a complete exposure may be sufficient, it has the 
advantage that manufacture is easy. 
[0063] 

[Example]Hereafter, although this invention is explained still in detail using an example and 
a comparative example, this invention is not limited to the range of these examples. In the 
following examples, especially a "part" and"%", as long as there is no notice, a "weight 
section" and "% of the weight" are expressed respectively. 

[0064]<Example 1> [Production of a member (A)] On the monotonous surface with a 
thickness [ made of an acrylic resin ("DERUPETTO 670N" by Asahi Chemical Industry Co., 
Ltd.) ] of 3 mm, The mixture which consists of 100 copies of 1,6-hexanediol diacrylate 
(Nippon Kayaku "Kaya Rudd HDDA"), and 0.02 copy of ultraviolet polymerization initiator 1- 
hydroxycyclohexylphenyl ketone (Ciba-Geigy "IRGACURE 184"). Via the photo mask which 
intercepts the ultraviolet rays irradiated by the portion used as the crevice (2) of the shape 
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which was applied using a 25-micrometer bar coating machine, and it ranked second and 
was shown in drawing 1 , It irradiated with the ultraviolet rays of 1 0 mW/cm 2 for 10 seconds 
in a nitrogen atmosphere using the light source unit for the multi-light 200 type exposure 
devices by USHIO, INC. UV irradiation - after - ethanol - uncured material - washing - 
removal - having carried out - after - an acrylic resin plate - 2.5 - cm - x - 2.5 - cm - 
cutting - drawing 1 - having been shown - shape ~ width -- 25 - micrometer - x - the 
depth - 26 - micrometer - a groove - a crevice -- (- two -) - forming - having had - a 
member ~ (- A -) - [- A -one --] - (- one --) -- having produced . 
[0065][Production of a member (B)] cutting the plate of the same acrylic resin with having 
used it by the member (A) - a 2.5cmx2.5cmx3mm tabular member - (B [B-1]) was 
obtained. 

[0066][Preparation of a constituent (C)] Glycerol acrylate methacrylate. ("NK ester 701 A" by 
Aranaka village chemicals incorporated company) the constituent which consists of 100 
copies and 0.02 copy of ultraviolet polymerization initiator 1-hydroxycyclohexylphenyl 
ketone ("IRGACURE 184" by Ciba-Geigy) - (C [C-1]) was prepared. 
[0067][Adhesion] Member (A) To the formed field, the crevice (2) of [A-1 (1)] in a nitrogen 
gas atmosphere, placing constituent (C) [C-1] about 0.1 -cm 3 with a pipette - an it top - a 
member (B) - the constituent which contacted [B-1 (3)], avoided the crevice (2) top, 
inserted by the power of about 100 kN(s) by a clamp, and was extruded to the 
circumference - (C [C-1]) was wiped off through the filter paper. Photograph masking of the 
portion of the crevice (2) of drawing 1 is carried out using the light source unit for the multi- 
light 200 type exposure devices by USHIO, INC. for 10 seconds after after [ of the time of 
inserting by a clamp ] about 30 seconds, ten - mW/cm - 2 - ultraviolet rays - glaring - a 
crevice - (- two -) - except - a portion - a constituent ~ (-- C --) - [-- C -one -] - 
hardening - making - a member - (- A -) - [- A -one -] - (- one -) - a member - (- B 
_) „ [._ b -one -] - (-- three -) ~ having pasted up . 

[0068][Removal of an unhardened constituent (C)] By drawing in from the opening (not 
shown) of another side, introducing the ethanol of ordinary pressure from the opening (4) of 
the space shown in drawing 2 , a member ~ (- A -) - [-- A -one -] - (- one --) -- a crevice 
._ (_ two ~) - a member - (-- B -) - [-- B -one -] - (-- three -) - between - forming - 
having had - space - being filled up - having - **** - un— hardening - a constituent - (-- 
C -) - eliminating - at the same time. Washing removal of the constituent (C) which 
remains to this space in ethanol was carried out, and the microchemical device [D-1] of the 
shape shown in drawing 2 w as obtained. 

[0069][Leakage test] Where it introduced the water colored from the opening (4) of the 
obtained microchemical device [D-1] in malachite green (made by Wako Pure Chem, Inc.) 
with the water pressure of 0.1 MPa and the opening (not shown) of another side is closed, 
one - an hour - settling - an examination - having carried out - a result - a capillary part 
- from - a member — (— A -) - [- A -one -] - (-- one -) -- a member - (- B -) - [-- B - 
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one -] -- (- three -) - a gap - water - disclosure - a member - (- A --) - [- A -one -] - 
(.. 0 ne -) - a member - (- B -) - [- B -one ~] - (- three -) - exfoliation - accepting - 
not having had . 

[0070][Section observation] When the microchemical device [D-1] was fractured with liquid 
nitrogen temperature and the thickness of the hardened material of the constituent (C) of 
jointing was measured, it was about 7 micrometers. 

[0071]<Example 2> [Production of a microchemical device] Replace with the method of 
carrying out photograph masking of the portion of ** crevice (2), and irradiating with 
ultraviolet rays in Example 1 , and it centers on the position which went into the 3-mm inside 
toward the center from the four corners of the member (A), UV irradiation was carried out 
only to the portion (graphic display ****) of 5 mm in diameter four points, ** UV irradiation - 
after - a clamp - removing - an example - one - the same - carrying out - a member - 
(„ a -) - [- A -one -] - (- one -) ~ a crevice - a member - (-- B -) - [- B -one ~] - (-- 
three -) - between - forming -- having had - space - being filled up - having - **** - un- 
- hardening - a constituent - (- C -) - having removed - things. And the microchemical 
device [D-2] of the shape shown in drawing 2 w as produced like Example 1 except having 
irradiated with the ultraviolet rays of the intensity same in a nitrogen atmosphere as the 
whole member laminated after ** this removal for 20 seconds. 

[0072][Leakage test] When the microchemical device [D-2] obtained in Example 2 was 
evaluated by doing the same leakage test as Example 1 , the same result as Example 1 
was obtained. 

[0073][Section observation] When the microchemical device [D-2] obtained in Example 2 
was evaluated by performing the same section observation as Example 1 , the same result 
as Example 1 was obtained. 

[0074]<Example 3> [Production of a microchemical device] In Example 1, before irradiating 
with ** ultraviolet rays, in the state where it fixed by the clamp, an example - one - the 
same - carrying out ~ a member ~ (-- A -) ~ [- A -one -] - (- one -) - a crevice ~ (- two 
-) - a member - (~ B -) - [- B -one --] - (- three -) - between - forming - having had - 
space - being filled up - having -.**** - un-- hardening - a constituent - (- C -) - 
having removed - things - and - ** - this - removal - after -- a nitrogen atmosphere - 
inside. The microchemical device [D-3] of the shape shown in drawing 2 w as produced like 
Example 1 except having irradiated with the ultraviolet rays of 60 mw/cm 2 simultaneously 
for 10 seconds from the front, back, and both sides of the member fixed by the clamp using 
two 3kw metal halide lamps, respectively. 

[0075] [Leakage test] When the microchemical device [D-3] obtained in Example 3 was 
evaluated by doing the same leakage test as Example 1, the same result as Example 1 
was obtained. 

[0076][Section observation] When the microchemical device [D-3] obtained in Example 3 
was evaluated by performing the same section observation as Example 1 , the same result 
as Example 1 was obtained. 
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[0077]<Example 4> [Production of a microchemical device] It replaces with constituent (C) 
[C-1] in Example 1 , the constituent which consists of 50 copies of glycerol acrylate 
methacrylate ("NK ester 701 A" by Aranaka village chemicals incorporated company), and 
50 copies of N-cyclohexylmaleimide (made in Tokyo Chemicals, Inc.) -- except having used 
(C [C-4]), The microchemical device [D-5] of the shape shown in drawing 2 w as produced 
like Example 1 . 

[0078][Leakage test] When the microchemical device [D-4] obtained in Example 4 was 
evaluated by doing the same leakage test as Example 1 , the same result as Example 1 
was obtained. 

[0079][Section observation] When the microchemical device [D-4] obtained in Example 4 
was evaluated by performing the same section observation as Example 1 , the same result 
as Example 1 was obtained. 

[0080]<Example 5> [Production of a microchemical device] in Example 2 - a constituent - 
the constituent which was replaced with (C [C-1]) and was used in Example 4 - the 
microchemical device [D-5] of the shape shown in drawing 2 w as produced like Example 2 
except having used (C [C-4]). 

[0081][Leakage test] When the microchemical device [D-5] obtained in Example 5 was 
evaluated by doing the same leakage test as Example 1 , the same result as Example 1 
was obtained. 

[0082][Section observation] When the microchemical device [D-5] obtained in Example 5 
was evaluated by performing the same section observation as Example 1 , the same result 
as Example 1 was obtained. 

[0083]<Example 6> [Production of a microchemical device] in Example 3 - a constituent - 
the constituent which was replaced with (C [C-1]) and was used in Example 4 - the 
microchemical device [D-6] of the shape shown in drawing 2 w as produced like Example 3 
except having used (C [C-4]). 

[0084][Leakage test] When the microchemical device [D-6] obtained in Example 6 was 
evaluated by doing the same leakage test as Example 1 , the same result as Example 1 
was obtained. 

[0085][Section observation] When the microchemical device [D-6] obtained in Example 6 
was evaluated by performing the same section observation as Example 1 , the same result 
as Example 1 was obtained. 

[0086]<Example 7> [Production of a microchemical device] In Example 1, as a raw material 
of a member (B), replace with an acrylic resin and it is made to be the same as that of 
Example 1 except having used polystyrene ("Dick styrene XC-520" by Dainippon Ink & 
Chemicals, Inc.), The microchemical device [D-7] of the shape shown in drawing 2 was 
produced. 

[0087][Leakage test] When the microchemical device [D-7] obtained in Example 7 was 
evaluated by doing the same leakage test as Example 1, the same result as Example 1 
was obtained. 
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[0088][Section observation] When the microchemical device [D-7] obtained in Example 7 
was evaluated by performing the same section observation as Example 1 , the same result 
as Example 1 was obtained. 
[0089] 

[Effect of the lnvention]Since it is possible to stick thoroughly between the member in which 
the crevice was formed, and other members according to the manufacturing method of this 
invention, the microchemical device which disclosure of the fluid from the space formed 
among both members to between both members does not produce can be manufactured. 
The microchemical device which has minute or thin space between members can be 
manufactured without blockading with adhesives the space formed between the member in 
which the crevice was formed, and other members according to the manufacturing method 
of this invention. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is the top view which looked at the member (A) used in the example from the 
right-angled direction on the surface. 
[Description of Notations] 

1 Member (A) 

2 Crevice 

[Drawing 2] lt is a bird's-eye view of the microchemical device produced in the example. 
[Description of Notations] 
1 Member (A) 

3 Member (B) 

4 The opening of space 
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CLAIMS 

[Claim(s)] 

[Claim 1]A member (A) which has a 1 -3000-micrometer-deep crevice on the surface. 
Space formed between a crevice of a member (A), and a member (B) by pasting up other 
members (B). 

Are a manufacturing method of a microchemical device provided with the above, and a field 
in which a crevice of a member (A) was formed, and a member (B) are contacted via a 
constituent (C) containing an energy-line hardenability compound, After irradiating with an 
energy line a portion except a crevice formed in a member (A) and stiffening a constituent 
(C), a crevice of a member (A) and a constituent (C) which is not hardened [ which exists all 
over space formed between members (B) ] are removed. 

[Claim 2]A manufacturing method of the microchemical device according to claim 1 whose 
crevice is a 1-3000-micrometer-wide groove. 

[Claim 3]A manufacturing method of the microchemical device according to claim 1 which is 
an energy-line hardenability compound in which an energy-line hardenability compound has 
an acrylyl group or a maleimide group. 

[Claim 4]A member (A) which has a 1 -3000-micrometer-deep crevice on the surface. 
Space formed by crevice of a member (A), and a member (B) by pasting up other members 
(B). 

Are a manufacturing method of a microchemical device provided with the above, and a field 
in which a crevice of a member (A) was formed, and a member (B) are contacted via a 
constituent (C) containing an energy-line hardenability compound, A part of portion except 
a crevice formed in a member (A) is irradiated with an energy line, A constituent (C) is 
stiffened, and after removing an energy-line hardenability constituent (C) which is not 
hardened [ which exists all over space formed between a crevice of a member (A), and a 
member (B) ], an uncured part around a crevice is made to irradiate with and harden an 
energy line. 
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[Claim 5]A manufacturing method of the microchemical device according to claim 4 whose 
crevice is a 1-3000-micrometer-wide groove. 

[Claim 6]A manufacturing method of the microchemical device according to claim 4 which is 
an energy-line hardenability compound in which an energy-line hardenability compound has 
an acrylyl group or a maleimide group. 

[Claim 7]A member (A) which has a 1 -3000-micrometer-deep crevice on the surface. 
Space formed by crevice of a member (A), and a member (B) by pasting up other members 
(B). 

After contacting a field in which it is a manufacturing method of a microchemical device 
provided with the above, and a crevice of a member (A) was formed, and a member (B) via 
a constituent (C) containing an energy-line hardenability compound, After removing a 
constituent (C) of a crevice, it irradiates with an energy line and a constituent (C) is 
stiffened. 

[Claim 8] A manufacturing method of the microchemical device according to claim 7 whose 
crevice is a 1-3000-micrometer-wide groove. 

[Claim 9]A manufacturing method of the microchemical device according to claim 7 which is 
an energy-line hardenability compound in which an energy-line hardenability compound has 
an acrylyl group or a maleimide group. 



[Translation done.] 
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